In this article we will construct a family of expressions ε(n) . For each element E(n) from ε(n) , the convergence of the series
This article gives also applications.
(1) Preliminary
To render easier the expression, we will use the recursive functions. We will introduce some notations and notions to simplify and reduce the size of this article.
(2) Definitions: lemmas.
We will construct recursively a family of expressions ε(n) .
For each expression E(n) ∈ε(n) , the degree of the expression is defined recursively and is denoted 0 ( ) d E n , and its dominant (leading) coefficient is denoted c(E(n)) .
1. If a is a real constant, then a ∈ε(n) .
3. If E 1 (n) and E 2 (n) belong to ε(n) with d 0 E 1 (n) = r 1 and
c) If α is a real constant and if the operation used is well defined,
) is the max of r 1 and r 2 , and c E 1 (n) ± E 2 (n) ( )= a 1 , respectively a 2 resulting that the grade is r 1 and r 2 . e) If r 1 = r 2 and
4. All expressions obtained by applying a finite number of step 3 belong to ε(n) .
( )≠ 0 , and that c E(n) ( )= 0 if and only if E(n) = 0 . 
Lemma 1. If E(n) ∈ε(n) and c E(n)
)< 0 and it results:
which brings us back to the precedent case.
The expression −E(n) has the propriety that c −E(n) ( )> 0 , according to the recursive definition. According to lemma 1: there exists n 
